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(54) ILLUMINATION DEVICE AND LIQUID CRYSTAL DISPLAY DEVICE USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an illumination 
device for which an easily producible and inexpensive 
polarizing plate separator consisting of flat multilayered 
films of dielectric substances is used and which is low in 



absorption loss and has a high degree of polarization ^^ ^rM^^rrrrr^^rrffi^rrrrfr^rf^n^ ^ 

and high uniformity of light by forming a light „ v 

transmission body so that its thickness is smaller as ^ 

. .... .... M:jfc^;?^S^^z»^^ 



going further from a light source, and providing its exit i^^^^^ 
side with a polarized light separating means and a » r 

providing the surface of the polarized light separating 
means with an optical path changing means. 
SOLUTION: The light transmission body is so formed as 
to be smaller in its thickness as going further from the 
light source. The light transmission body has the 

polarized light separating mans on its exit side and has the optical path changing means for 
emitting the light in the direction nearly normal to the exit surface of the light transmission 
body by changing the optical path on the polarized light separating means. Namely, the 
polarized light separating means 40 consisting of the multilayered films of the dielectric 
substances is arranged on the wedge type light transmission body 30. Further, a prism array 
sheet is arranged as the optical path changing means 50 thereon. The vertex 51 thereof is 
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specified to 65*^ and a prescribed polymer film is used thereon as a light scattering body 60''. 
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* NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The lighting system characterized by having been the lighting system which equipped the 
light source and this light source with the transparent material by which contiguity arrangement was 
carried out, having been formed so that it might become thin as the thickness of said transparent material 
separated from said light source, and for the directivity of the outgoing radiation light from a transparent 
material having been large, and equipping the outgoing radiation side of this transparent material with an 
optical-path conversion means on a polarization separation means and this polarization separation 
means. 

[Claim 2] The lighting system characterized by being the lighting system which equipped the light 
source and this light source with the transparent material by which contiguity arrangement was carried 
out, having equipped the outgoing radiation side of this wedge-action-die transparent material with the 
polarization separation means by the wedge-action-die transparent material which becomes thin as said 
transparent material separates from the light source, and having an optical-path conversion means on 
this polarization separation means. 

[Claim 3] The lighting system which is a lighting system which equipped the light source and this light 
source with the transparent material by which contiguity arrangement was carried out, equips the 
outgoing radiation side of this wedge-action-die transparent material with a polarization separation 
means by the wedge-action-die transparent material which becomes thin as said transparent material 
separates from the light source, and is characterized by having for light the optical-path conversion 
means of the outgoing radiation side of a transparent material which carries out outgoing radiation in the 
direction of a normal mostly on this polarization separation means. 

[Claim 4] The lighting system which equips the outgoing-radiation side of this wedge-action-die 
transparent material with a polarization separation means, and is characterized for light on this 
polarization separation means by the thing of the outgoing-radiation side of a transparent material for 
which it had the maximum of optical reinforcement in the direction of a normal mostly, and the Hght of 
dispersion nature equipped with conversion and the optical-path conversion means which carries out 
outgoing radiation by the wedge-action-die transparent material which is the lighting system which 
equipped the light source and this light source with the transparent material by which contiguity 
arrangement was carried out, and becomes thin as said transparent material separates from the light 
source. 

[Claim 5] The lighting system carry out having had the light-scattering object which is the lighting 
system which equipped the light source and this light source with the transparent material by which 
contiguity arrangement was carried out, equips the outgoing-radiation side of this wedge-action-die 
transparent material with a polarization separation means, has for light the optical-path conversion 
means of the outgoing-radiation side of a transparent material which carries out outgoing radiation in the 
direction of a normal mostly on this polarization separation means by the wedge-action-die transparent 
material which becomes thin as said transparent material separates from the light source, and has 
polarization ability and dispersion nature on this optical-path conversion means as the description. 
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■ [Claim 6] The lighting system according to claim 5 said whose optical-path conversion means is the 
hologram which has dispersion nature and directivity. 

[Claim 7] The lighting system according to claim 1 to 6 with which said polarization separation means 
consists of flat multilayers from which a refractive index differs, 

[Claim 8] said conductor — the lighting system according to claim 1 to 7 with which the transparence 
medium of a low refractive index is arranged by the upper polarization separation means or the upper 
optical-path conversion means rather than these refractive indexes. 

[Claim 9] It is the liquid crystal display which carries out image display by having the polarizing plate 
of a pair and controlling the polarization condition of light. It is formed so that it may become thin as the 
light source and this light source are equipped with the transparent material by which contiguity 
arrangement was carried out and the thickness of said transparent material separates from said light 
source. And the liquid crystal display characterized by having arranged the lighting system with which 
the directivity of the outgoing radiation light from a transparent material was large with the lighting 
system, and equipped the outgoing radiation side of this transparent material with the optical-path 
conversion means on the polarization separation means and this polarization separation means at the 
tooth back of a liquid crystal display component. 

[Claim 10] The liquid crystal display which carries out [ having arranged the lighting system which is 
K(4t>it«)tt«4e>]c)K«*4:H:4: v^hjch carrics out imagc display by having the polarizing plate of a pair and 
controUing the polarization condition of light, equipped the light source and this light source with the 
transparent material by which contiguity arrangement was carried out, equipped the outgoing-radiation 
side of this wedge-action-die transparent material with the polarization separation means, and was 
equipped with an optical-path conversion means on this polarization separation means by the wedge- 
action-die transparent material which becomes thin as said transparent material separates from the light 
source at the tooth back of a liquid crystal display component, and ] as the description. 
[Claim 11] By the wedge-action-die transparent material which becomes thin as it is ************** 
which carries out image display by having the polarizing plate of a pair and controlling the polarization 
condition of light, the light source and this light source are equipped with the transparent material by 
which contiguity arrangement was carried out and this transparent material separates from the light 
source The liquid crystal display which equips the outgoing radiation side of this wedge-action-die 
transparent material with a polarization separation means, and is characterized by having arranged the 
lighting system equipped with the optical-path conversion means of the outgoing radiation side of a 
transparent material which carries out outgoing radiation in the direction of a normal mostly for light at 
the tooth back of a liquid crystal display component on this polarization separation means. 
[Claim 12] By the wedge-action-die transparent material which is the lighting system which equipped 
the light source and this light source with the transparent material by which contiguity arrangement was 
carried out, and becomes thin as said transparent material separates from the light source The liquid 
crystal display characterized by having equipped the outgoing radiation side of this wedge-action-die 
transparent material with the polarization separation means, and having arranged for light the lighting 
system of the outgoing radiation side of a transparent material which had the maximum of optical 
reinforcement in the direction of a normal mostly, and equipped the light of dispersion nature with 
conversion and the optical-path conversion means which carries out outgoing radiation at the tooth back 
of a liquid crystal display component on this polarization separation means. 

[Claim 13] The liquid crystal display according to claim 8 to 12 with which the polarization separation 
means of said lighting system consists of flat multilayers from which a refractive index differs. 
[Claim 14] The liquid crystal display according to claim 8 to 13 with which the Hght-scattering layer is 
arranged at the front-face side of said liquid crystal display component. 

[Claim 15] The liquid crystal display according to claim 8 to 14 with which the light-scattering layer 
which has light-scattering nature between the polarizing plates of the pair of said liquid crystal display 
component is arranged. 

[Claim 16] the conductor of said lighting system - the liquid crystal display according to claim 8 to 15 
with which the transparence medium of a low refractive index is arranged by the upper polarization 
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' separation means or the upper optical-path conversion means rather than these refractive indexes. 
[Claim 17] The liquid crystal display according to claim 8 to 16 with which the lighting system 
constituted so that the average polarization shaft of the outgoing radiation light of said lighting system 
and the polarization shaft of the optical incidence side polarizing plate of a liquid crystal display 
component might be mostly in agreement is arranged at the tooth back of a liquid crystal display 
component. 



[Translation done.] 
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'*kOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the plane lighting system which is used for a liquid 
crystal television, the liquid crystal display for computers, etc. and which modulates the polarization 
condition of linearly polarized light incident light, and relates to the plane lighting system which carried 
out polarization control especially, and the direct viewing type liquid crystal display using it. 
[0002] 

[Description of the Prior Art] In recent years, the technical progress of a liquid crystal display, especially 
a color liquid crystal display is remarkable, and the display of the display quality which is not inferior to 
CRT came to be seen. Furthermore, voice as a display is not made without a back light (lighting system) 
with the spread of note type personal computers, but a back light is an indispensable device in a direct 
viewing type color liquid crystal display. 

[0003] such a color liquid crystal display is divided roughly, and has two methods of TN (the twist — 
nematic) liquid crystal display by the active-matrix drive using TFT (thin film transistor), and the STN 
(super twisted nematic) liquid crystal display by multiplexer drive. All arrange a polarizing plate on both 
sides of a component which held the liquid crystal layer with the glass substrate, and display by 
modulating the polarization condition of linearly polarized light incident Ught. 
[0004] Although the intensity level required of these back lights varies with the application, in a color 
note type personal computer, a thin shape, a light weight, and a low power are important technical 
problems besides brightness especially. 

[0005] since [ however, ] the outgoing radiation light fi-om the back light arranged at the rear face of a 
liquid crystal display component did not polarize conventionally ~ TN mold and a STN mold — more 
than one half of incident light will be absorbed with the polarizing plate arranged at the optical incidence 
side of a display device, in [ any ] a liquid crystal display component, it is low, and it serves as a dark 
display. In order to make this bright, when the brightness of a back light was increased, there was a 
problem which says that power consimiption will increase. 
[0006] 

[Problem(s) to be Solved by the Invention] The lighting system with which a **** optical deflection 
means by which outgoing radiation light becomes a right angle mostly to a field top transparent material 
front face at the optical outgoing radiation side side of a field top transparent material is established, and 
a cross section arranges the polarization separation means which carried out the laminating of the 
polarization detached core, and carries out outgoing radiation of the polarization to the array part of a 
triangle-like pillar-shaped prism array on it fiirther like JP,6-265892,A in order to solve said technical 
problem is proposed. 

[0007] However, in order to attain the highly efficient polarization lighting system which has high 
degree of polarization, high parallelism is required of the incident light to a polarization detached core. 
Then, in order to solve such a problem, the lighting system to which a thin light guide pipe is made to 
adjoin, and it is efficient and outgoing radiation of the light of the degree of Takahira line is carried out 
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according to micro prism structure is proposed by JP,6-202107,A. However, it is not easy for a demand 
of thickness precision to carry out the laminating of the severe dielectric multilayers on tiie prism side of 
detailed irregularity, and it will become high also from on cost. 

[0008] Furthermore, it is very difficult to attain the high parallelism of light source light, and the 
homogeneity within a field to coincidence, and especially the thing about the homogeneity within such a 
field is not found until now. 

[0009] The purpose of this invention consists of flat dielectric multilayers, it is easy to produce, using 
the polarization separation means of low cost, there is little absorption-of-light loss, and it is high degree 
of polarization, and it is to offer a lighting system with the high homogeneity of light. 
[0010] Other purposes of this invention are to offer the liquid crystal display which used the above- 
mentioned lighting system. 
[0011] 

[Means for Solving the Problem] The sunmiary of this invention which attains the above-mentioned 

purpose is as follows. 

[0012] It is the lighting system which becomes the light source and this light source from the transparent 
material by which contiguity arrangement was carried out, and it is formed so that the thickness may 
become thin, as said transparent material separates from the light source, the outgoing radiation side of 
said transparent material is equipped with a polarization separation means, and an optical path is 
changed on this polarization separation means, and it is in the lighting system which has the optical-path 
conversion means of the outgoing radiation side of a transparent material which carries out outgoing 
radiation in the direction of a normal mostly. 

[0013] Moreover, it is shown in the liquid crystal display which has arranged said lighting system at the 
tooth back of a liquid crystal display component so that the average polarization shaft of the outgoing 
radiation light of the above-mentioned lifting system and the polarization shaft of the polarizing plate 
by the side of the optical incidence in a liquid crystal display component may be mostly in agreement. 
[0014] 

[Embodiment of the Invention] In the above, the transparent material formed so that the thickness might 
become thin is called a wedge-action-die transparent material as it separates from the light source. 
Directivity is strong, outgoing radiation of the outgoing radiation light from this wedge-action-die 
transparent material is carried out in the direction of about 70 degrees to the direction of a normal of the 
outgoing radiation side of a transparent material, they is **ten or less half- value width (include-angle 
range where optical reinforcement becomes one half of maximums), and its parallelism is quite high. 
[0015] Although the parallelism of the light source is required when using the polarization separation 
means which consists of dielectric multilayers, the outgoing radiation light from this wedge-action-die 
transparent material becomes what has quite high parallelism. 

[0016] The homogeneity of the light within a field can be maintained from enlarging dot area and 
forming a white ink dot in it as it separates at the rear face of said transparent material from a lamp. 
[0017] Moreover, only P polarization is penetrated as a polarization separation means among the 
outgoing radiation light which is not polarized from said transparent material, and it is formed so that S 
polarization may be reflected. Here, S polarization is polarization perpendicular to plane of incidence 
(flat surface which an incident ray and the incident normal stood to the interface make), and P 
polarization is polarization parallel to the above-mentioned plane of incidence. 
[0018] They are the dielectric multilayers which carried out the multilayer laminating of the dielectric 
film with which refractive indexes differ as a polarization separation means. Moreover, since light 
carries out incidence to the plane of incidence of a polarization separation means at about 70 degrees, 
the laminating of the dielectric film of a flat field can be carried out, it can produce simply, and 
thickness can also be adjusted with a sufficient precision by the spatter, vacuum evaporationo, 
DIPINGU, etc. [0019] If the incident angle of incident light is generally set to theta in the interface of 
the transparence medium of a refractive index NO, and the transparence medium of a refractive index Nl 
when light carries out incidence from NO medium to Nl mediimi When the tangent of the incident angle 
theta is equal to Nl/NO (tan theta=N 1/NO), there is no reflective component of P polarization, the 
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reflected light turns into S polarization altogether, and it is known that the transmitted light is remaining 
S polarization and remaining P polarization. The angle of incidence theta at this time is called brewster's 
angle. The laminating of the medium by which refractive indexes differ can be carried out using this 
brewster*s angle, the phase of each polarization can be controlled by controlling that laminating 
thickness by wavelength order, only P polarization can be penetrated, and a polarization separation 
means to reflect S polarization can be produced. 

[0020] Moreover, a depolarization child is preferably prepared in the above-mentioned wedge-action-die 
transparent material. For example, if a phase contrast plate is formed in the rear face of a wedge-action- 
die transparent material as a depolarization child, S polarization reflected with the polarization 
separation means turns into elliptically polarized light (the linearly polarized light and the circular 
polarization of light are included) with a phase contrast plate, and carries out incidence to a polarization 
separation means again, only P polarization component penetrates, it will be reflected and S polarization 
component will return to a transparent material. By repeating this, outgoing radiation of almost all the 
light is changed and carried out to P polarization. Therefore, the high polarization lighting system of 
efficiency for light utilization can be attained. 

[0021] Moreover, the hologram which changes the lens array sheet of a transparent material made to 
carry out outgoing radiation in the direction of a normal mostly, a prism sheet array, or an optical path as 
said optical-path conversion means for the light by which outgoing radiation was carried out in the 
direction of slant, and has dispersion nature is used. 

[0022] The liquid crystal display using the above-mentioned lighting system is considered as the 
configuration which set the polarization shaft of the incidence side polarizing plate of the liquid crystal 
display component which displays by controlling polarization conditions, such as TN mold and a STN 
mold, and the polarization shaft of a lighting system. Thereby, the light from a lighting system can be 
used efficiently and the liquid crystal display of a low power can be obtained brightly. 
[0023] The liquid crystal display using the above-mentioned lighting system is considered as the 
configuration which prepared the light-scattering layer in one of the front flesh sides of a liquid crystal 
display component. Here, although it is desirable to arrange on the outside of the polarizing plate by the 
side of the screen as for a light-scattering layer, if a polarization condition is not changed, it will be 
satisfactory even if it arranges to the inside [ of a polarizing plate ], and lighting- system side of a liquid 
crystal display component. Furthermore, if the light-scattering layer is a layer which can control 
dispersion nature, according to a service condition, an angle of visibility can be adjusted to arbitration. 
Therefore, the liquid crystal display of a bright low power can be offered on a wide-field-of-view 
square. 
[0024] 
[Example] 

[Example 1] The example of the lighting system of this invention and the liquid crystal display using it 

is explained to a detail using a drawing. 

[0025] Drawing 1 is the type section Fig. of an example of the Ughting system of this invention. The 
pattern of a white ink dot be form , and _dra\ying_ 1 consist of transparent acrylic resin ( refractive index 
1 .49 ) with which the thickness become thin as it separate from an end face , as it equip an end face with 
the cold cathode fluorescent lamp 10 which be an edge light flat-surface mold lighting system , and have 
the luminescence length corresponding to the die length of the side face of the wedge-action-die 
transparent material 30 , and the reflecting plate 1 1 for lamps which cover it and reflect light in a wedge- 
action-die transparent material side and keep away from a cold cathode fluorescent lamp in a rear face . 
[0026] The pattem of the above-mentioned white ink dot can make outgoing radiation light from the 
wedge-action-die transparent material 30 the homogeneity within a field by carrying out printing 
formation so that dot area may become large as it separates from the cold cathode fluorescent lamp 10. 
[0027] Moreover, a reflecting plate 31 and the depolarization child 32 are formed in the rear face of this 
wedge-action-die transparent material 30. 

[0028] And the polarization separation means 40 which consists of dielectric multilayers on this wedge- 
action-die transparent material 30 is arranged. Furthermore, on it, a prism array sheet is arranged as an 
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optical-path conversion means 50, and the vertical angle 51 is made into 65 degrees so that incident light 
may carry out incidence to the light-scattering object 60 almost perpendicularly. On it as a light- 
scattering object 60 "A Novel Polmer Film that Contorols Light Transmission"Progress in Pacific 
Polymer Sience 3 Springer- Verlag Berlin Heidelberg 1994 The polymer fihn of a publication was used 
[ 159-169-page]. 

[0029] In addition, it is set up with directivity and an optical-path conversion include angle to which a 
vertical-angle [ of a prism array sheet ] and vertical-angle side is turned, and a vertical angle is not 
limited to 65 degrees, either. 

[0030] Moreover, as the outgoing radiation light distribution from this wedge-action-die transparent 
material 30 is shown in drawing 7 , maximum is shown in a direction about 70 degrees to the outgoing 
radiation side normal of the wedge-action-die transparent material 30. the half- value width at that time is 
**10 or less degrees, and that parallelism is quite high tumed out to come out of. Therefore, the property 
of the polarization separation means 40 which consists of big dielectric multilayers of angular 
dependence is effectively utilizable. 

[0031] If such a polarization separation means 40 is arranged on the wedge-action-die transparent 
material 30, as shown in drawing 2 , the light 100 which carried out the light guide of the wedge-action- 
die transparent material 30 will serve as the path 101 of light, and will carry out outgoing radiation from 
a wedge-action-die transparent material, and only P polarization component will carry out outgoing 
radiation as a path 102,103 of light. 

[0032] On the other hand, it is reflected in respect of each field, and S polarization component serves as 
the path 104 of light, and incidence is carried out into a wedge-action-die transparent material, and it is 
changed into P polarization by the depolarization child 32 stationed at the rear face, it becomes the path 
106,107 of light, and outgoing radiation only of the P polarization component is carried out. 
[0033] Since the depolarization child 32 exists in the rear face of the wedge-action-die transparent 
material 30, S polarization is changed into P polarization. Even if changed into elliptically polarized 
hght, only P polarization component of them penetrates the polarization separation means 40, and S 
polarization component is reflected. This will be repeated, and, finally outgoing radiation of all the light 
will be changed and carried out to P polarization. 

[0034] In this example, the polarization separation means which consists of dielectric multilayers shown 
in drawing. 1_0 as a polarization separation means 40 was used. The polycarbonate (refractive index 
1.586) was used for the support medium 43, MgF2 (refractive index 1.38) was used for Zr02 (refractive 
index 2.05) and the transparence medium 42 at the transparence medium 41, and the five-layer 
laminating of the transparence media 41 and 42 was carried out by tums. 

[0035] The thickness at this time set the transparence media 41 and 42 to 138nm, and set the tilt angle 
45 of the lower support medium 43 as about 8 times. The light by which is because outgoing radiation of 
the outgoing radiation light from the wedge-action-die transparent material 30 was carried out by about 
70, and outgoing radiation was carried out at 70 degrees is the interface of above-mentioned each class, 
and this was set up so that said Brewster conditions might be ftilfilled. However, if the refractive index 
of a transparence medium or a support medium changes, it will set up according to it. 
[0036] S when carrying out incidence of the non-polarized light to the polarization separation means 
shown in drawing 10 at 70 degrees and the spectral transmittance of P car polarization are shown in 
drawing. 1_1 . Although P polarization shows high permeability in all visible regions (440-700nm) 
mostly, S polarization has low permeability in all visible regions. That is, ahnost all light was reflected 
and the good polarization separation means was able to be formed. 

[0037] It was adapted for the hghting system of drawing^! in this polarization separation means, and 
when the polarization shaft of a TFT-liquid-crystal display device was set and carried, the thing of one 
about 1.5 times [ at the time of making power consumption of a back light the same, and using the 
conventional lighting system ] the brightness of this was able to be obtained. 
[0038] Next, the phase contrast plate has been arranged as a depolarization child 32 on the wedge- 
action-die transparent material 30 as shown in drawing 3 , and others were made the same as drawing 1 . 
Also in this case, the lighting system with high degree of polarization was able to be obtained like the 
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above. When the polarization shaft of a TFT mold liquid crystal display component was set and this was 
carried, the thing of one about 1.5 times the brightness of this was able to be obtained like the above. 
[0039] Next, as shown in dra\ying 4 , it considered as the configuration which has arranged the 
hologram as the optical -path conversion means 50 of drayying 1 , and an optical-path conversion means 
(optical-path conversion means of dispersion nature) 70 to have dispersion nature and directivity instead 
of the light- scattering object 60. 

[0040] As the above-mentioned hologram is shown in (±:awing_8 and the mimetic diagram of 9, it is 
produced. The parallel reference beam 151 and the body light 150 were irradiated at the phot polymer 71 
(DMP-128), using laser as the good light source of coherence. The diffraction grating by which tiie 
refractive index was modulated by interference of a reference beam 151 and the body light 150 on the 
phot polymer 71 is formed. 

[0041] In this way, if incident light 153 is irradiated from the same direction with a reference beam 151 
at the optical-path conversion means 70 of the produced hologram, according to the hologram 
effectiveness, it will diffract and outgoing radiation will be carried out in the direction of the outgoing 
radiation light 152. Thereby, optical-path conversion can be attained efficiently. 
[0042] Moreover, a hologram is obtained by carrying out incidence of the body light 154 which 
condensed as a body light as shown in drawing9 , and producing it like the above to obtain the light of 
diffusibility. If incidence of the incident light 153 is carried out to the optical-path conversion means 70 
of this hologram from the same direction as a reference beam 151, the outgoing radiation light 155 
diffused according to the hologram effectiveness will be obtained. 

[0043] Thus, by adjusting the diffusion condition of body light, a hologram with the diffusibility of 
arbitration can be produced, and the outgoing radiation light from the polarization separation means 40 
can be changed or diffused in the direction of a normal of a wedge-action-die transparent material 
outgoing radiation side. 

[0044] The TFT mold liquid crystal display component 200 equipped with the active component using 
TN liquid crystal which displays by controUing polarization on the above-mentioned lighting system as 
shown in drawing _5 has been arranged. By making the polarization direction of the polarization shaft of 
the polarizing plate of the liquid crystal display component 200, and a lighting system mostly in 
agreement, the liquid crystal display equipped with one about 1.5 times [ when brightness uses the 
conventional Hghting system ] the high angle-of- visibility property of this was able to be obtained. 
[0045] Moreover, the TFT mold liquid crystal display component 200 equipped with the active 
component using TN liquid crystal which displays by controlling polarization on the above-mentioned 
hghting system as shown in drawing 6 has been arranged. The polarization direction of the polarization 
shaft of the polarizing plate of a liquid crystal display component and a hghting system was made 
mostly in agreement. The directive high hologram shown in drawing 8 as an optical-path conversion 
means 70 was used for the lighting system at this time, and it has arranged the light-scattering object to 
the screen side of the liquid crystal display component 200. 

[0046] In addition, if a light-scattering object does not break down polarization in this case, it will not be 
limited in which location of a liquid crystal display it arranges. However, since permeability and a 
contrast ratio will become higher if a liquid crystal display component side is penetrated 
perpendicularly, it is effective to arrange a light-scattering object to the screen side of a liquid crystal 
display component in a lighting system with large directivity. 

[0047] As mentioned above, you change the outgoing radiation light from a lighting system almost 
perpendicularly to the screen of a liquid crystal display component with an optical-path conversion 
means, you make it scattered about after liquid crystal display component transparency, and there are a 
configuration which extends an angle of visibility, and a configuration which polarization is maintained 
and scattered over the incident Ught of a liquid crystal display component, and extends an angle-of- 
visibility property. 

[0048] In the case of the former, it is necessary to raise the parallelism of the outgoing radiation light 
from a lighting system so that dotage between pixels may not arise. Moreover, in the case of the latter, it 
is effective to use a liquid crystal display component with a sufficient angle-of-visibility property. 
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[0049] As a liquid crystal display component with a sufficient angle-of-visibility property, there are a 
TN liquid crystal component of a multi-domain and a random domain and a TN liquid crystal 
component of the horizontal electric-field method which impresses an electrical potential difference 
parallel to the screen, and controls the orientation condition of a liquid crystal layer. 
[0050] Moreover, as shown in drawing 1 and 3, in order to penetrate P polarization efficiently with a 
polarization separation means and to change reflected S polarization into P polarization efficiently, it is 
desirable to station the depolarization child 32. Although it is desirable that the phase contrast of a round 
trip is 1/2 of wavelength as S polarization is changed into P polarization as a depolarization child 32, 
only what was changed into P polarization penetrates a polarization separation means, S polarization 
repeats reflection, and since outgoing radiation is changed and carried out to P polarization finally [ all ], 
especially phase contrast is not limited. 

[0051] In addition, although the phase contrast film which extended the polycarbonate etc. can be used 
as a depolarization child 32, especially if it has the same property, it will not be limited to this. 
[0052] In this example, although acrylic resin was used as a wedge-action-die transparent material, 
transparence media, such as glass, a polycarbonate, polyurethane, polystyrene, and silicone, can be used. 

[0053] As a polarization separation means, although the multilayers of Zr02 and MgF2 were used on 

the polycarbonate base material, germanium, Y203, ZnO, Si, ZnS, Ti02 and Si02, and Ta205 grade 

can be used in addition to the above, and it is not limited to these further again. 

[0054] [Example 2] In order to reduce the reflection in the interface of the optical-path conversion 

means 50 and the light-scattering object 60 in drawin^l , it is the Dupont-Mitsui Fluorochemicals 

make. TEFLON AF Reflection is reduced and said wedge-action-die lighting system which pasted up 

1600 (refractive index 1.31) film and was made to intervene can improve brightness more. 

[0055] Like [ the top face of the optical-path conversion means 70 of dbrawing_4 ] the top face of the 

optical-path conversion means 50 of drawing 3 , it is TEFLON. AF Said each of wedge-action-die 

lighting systems which pasted up 1600 (refi^active index 1.31) film and was made to intervene could 

reduce reflection, and its brightness increased about 5%. 

[0056] It sets to drawing_5 and is TEFLON between the liquid crystal display component 200 and the 
Ught-scattering object 60 and between the Ught-scattering object 60 and the optical-path conversion 
means 50. AF The liquid crystal display whose brightness improved like the above by pasting up and 
making 1600 (refi-active index 1.31) film intervene was obtained. If a low refi-active-index medium was 
arranged between the optical-path conversion means 50 and the polarization eliminator 40 at this time, 
since the outgoing radiation angle from the polarization eliminator 40 would become small, the vertical 
angle 51 is made still smaller and was made to carry out incidence almost at right angles to the light- 
scattering object 60. 

[0057] Moreover, it sets to drawing 6 and is TEFLON between the liquid crystal display component 200 
and the optical-path conversion means 70 and between the optical-path conversion means 70 and the 
polarization separator 40. AF Even if it had arranged 1600 film, brightness improved similarly. Since 
the outgoing radiation angle from the polarization eliminator 40 changes at this time (an outgoing 
radiation angle will become small if a low refractive-index transparence medium is made to intervene), 
it is TEFLON. AF It is necessary to produce the optical-path conversion means 70 on the assumption 
that 1600 fibn makes it intervene. 

[0058] A bright lighting system can be obtained with a low power with high degree of polarization by 
considering as a configuration like examples 1 and 2 above. Furthermore, by applying to the TFT mold 
liquid crystal display of an active drive using TN liquid crystal which displays on such a lighting system 
by controUmg polarization, and the STN mold liquid crystal display of a passive-matrix drive using TN 
Uquid crystal, it is bright and the liquid crystal display of a low power can be offered. 
[0059] 

[Effect of the Invention] the polarization eliminator which is large as for the outgoing radiation include 
angle of the outgoing radiation light of the lighting system using the wedge-action-die transparent 
material of this invention, and consists of flat multilayers — low cost — production — an easy lighting 
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system can be offered. Moreover, the bright high liquid crystal display of a contrast ratio can be offered 
by establishing an optical-path conversion means so that incidence of the polarization of the slanting 
outgoing radiation of the wedge-action-die transparent material of this invention may be carried out 
almost at right angles to a liquid crystal display component. 

[0060] By making a low refractive-index transparence medium intervene between each configuration 
layer of the wedge-action-die transparent material of this invention, reflection between each 
configuration layer can be reduced and a brighter lighting system is obtained fiirther again. 



[Translation done.] 
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' * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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